T he rise in diabetes continues unabated, and the major burden of this condition is its macro vascular complications. Current guidelines emphasize the importance of addressing multiple risk factors implicated in the pathogenesis and progression of these complications. Treatment should thus include optimal glycemic control and aggressive management of hypertension and dyslipidemia, as was clearly shown in the Steno-2 study.
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For the last 2 decades, interruption of the reninangiotensin system using either angiotensinconverting enzyme (ACE) inhibitors or angiotensin-receptor blockers has been the firstline choice for reducing blood pressure in patients with diabetes, particularly in those with evidence of renal disease. 2 Benefits over other classes of antihypertensive agents have been reported with respect to microvascular complications including nephropathy and, more recently, retinopathy. 3 However, the main focus of studying these agents has been their effects on macrovascular complications, although the superiority of targeting the renin-angiotensin system over other blood pressure-lowering strategies remains unproven. This issue remains unresolved, despite a number of theo retical reasons for a difference in the cardiovascular effects between ACE inhibitors and angiotensin-receptor blockers, including in the setting of diabetes. Indeed, the ONTARGET study failed to identify any significant differences in cardiovascular outcomes between use of the ACE inhibitor ramipril and the angiotensin-receptor blocker telmisartan in a large cohort of patients at high risk of cardiovascular disease, including a substantial number of patients with type 2 diabetes. 4 This issue continues to be controversial. Indeed, a recent meta-analysis has suggested a potential superiority of ACE inhibitors over angiotensin II antagonism. 5 However, because this report was a meta-analysis rather than a clinical trial, such data must be interpreted with caution.
Another controversy that remains to be resolved is whether there are differences among the various angiotensin-receptor blockers available to clinicians and widely used in this population of patients. Angiotensin-receptor blockers are often used in patients with diabetes as a result of the positive results from trials that suggested that these agents were renoprotective in type 2 diabetes. 6 A recent retrospective study reported in CMAJ has provocatively suggested that 2 angiotensin-receptor blockers, valsartan and telmisartan, may afford superior cardiovascular benefits, specifically in reducing the risk of admission to hospital for acute myocardial infarction, stroke or heart failure, when compared with other widely prescribed drugs in this class such as losartan, candesartan and irbesartan. 7 The authors are cautious in their interpretation of the data, which represents an analysis of more than 54 000 patients with diabetes started on an angiotensin-receptor blocker, with a composite primary outcome of admission to hospital for either acute myocardial infarction, stroke or heart failure. Secondary analyses suggested the superiority of valsartan and telmisartan over other angiotensin-receptor blockers with respect to lowering the risk of heart failure.
The importance of these results remains to be determined, and their reproducibility is unlikely to be formally tested in an appropriately designed randomized trial. The authors suggest that the potential benefits of telmisartan may be related to its reported action as a partial peroxisome proliferator-activated receptor-γ (PPARγ) agonist, 8 an effect that could lead to improved metabolic profile, as shown by lower glucose levels and reduced insulin resistance. Telmisartan's role as a PPARγ agonist has been clearly shown in vitro; 8 however, whether this action translates clinically to improved metabolic control has been difficult to confirm in appropriately designed studies in humans.
Furthermore, the assumption that PPARγ agonism would lead to improved cardiovascular outcomes may be flawed. For example, the PPARγ agonist rosiglitazone is associated with a potentially deleterious effect on cardiovascular outcomes. 9 Not only is rosiglitazone associated with fluid retention (a well-reported adverse effect of this class of drugs) and, in some patients, overt heart failure; it has a potential association with increased cardiovascular events as a result of macrovascular disease, as shown by increased risk of myocardial infarction. 9 In addition, pioglitazone, another PPARγ agonist, is associated with increased heart failure, although a deleterious effect on macrovascular outcomes is unlikely. The PROACTIVE study suggested a potential cardiovascular benefit for pioglitazone, although a positive outcome on the primary outcome was not reached in that trial. 10 Thus, although Antoniou and colleagues have attributed the potential benefit of telmisartan as described in their analysis to its action as a PPARγ agonist, 7 this conclusion is unlikely because PPARγ agonism would not be predicted to lead to a reduction in heart failure.
The putative benefits of valsartan are even more difficult to explain. This drug is not generally considered to be the most potent in its class and is not known to be a strong PPARγ agonist. Antoniou and colleagues concede that this result was unexpected and that part of the benefit of valsartan may have been related to the doses used by the study participants. 7 Other suggested actions include inhibition of platelet aggregation and effects on the anti-inflammatory hormone adiponectin. However, there is no clear evidence that such potentially antiatherosclerotic actions are not seen with other angiotensin-receptor blockers.
The clinical situation for type 2 diabetes is continuously changing, with an ongoing reduction in the overall rate of cardiovascular events. New treatment paradigms are being considered for the condition, particularly with respect to glucose lowering, as a result of the advent of newer classes of glucose-lowering agents in wide use, such as incretin analogues and dipeptidyl peptidase 4 inhibitors, or drugs that have recently been introduced into clinical practice, such as sodiumglucose cotransporter 2 inhibitors.
11
For now, whether certain angiotensin-receptor blockers are more cardioprotective than others in type 2 diabetes remains to be seen. Although Antoniou and colleagues' retrospective study has generated some intriguing results, without appropriately designed randomized controlled trials, there is scant evidence to support preferring one drug in this class over another for patients with type 2 diabetes. Thus, the results reported by Antoniou and colleagues would require further work before they could be translated into changes in the current guidelines for the management of type 2 diabetes and its complications.
